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EM lilOLOGY KLniCATlON 

AT ';.'HR!':i-: t :oRMCiN.rrY (..•nLL.KGiiH 
hy 

Mary Man^':uffel 
I. PROJ ECT DESCRIPTIQN 

The Cominunity Collage Project was established as part of the Naticnal 
Science FQundatiori contract with tho Driiversity of Illinois Cornputer-based 
Education Rosearch Labcratory (CERL) to field teat PLAM IV in fi^B subject 
area^^ at five diffcsirent IllinoiB coljeges from Fall 1974 to Sprlnq 1976.^ The 
proicct provided for the desic^n and devtil opinent of CDursev/arc ^ the establish- 
mGnt: of administrative liaison* implenionta tioii of the resulting PIJ\TO lessons 
in the ccllegeK, data collection, lesson validation, and project evaluation. 
An independent cjvaluation of the e:^ntixe PLATO pinjcct is being conducted by 
the Educational resting Service, 

Biology classes at three City Colleges of Chicago (Kennedy-King, 
Malcolin X, and Wilbur Wright) used PLATO IV as part of the Conununity College 
Biology Project, During the 1974'-75 academic year, usage involved 49 classes, 
1 506 students, and over 8700 hours on the systenn. Approximately 53 PLATO 
biology lessons^ written by authors from the University of Illinois and the 
City Colleges of Chicagu. were available from which the instructors could 
choose* The CERL, Conmiunity College biology group assisted the instructors 
in the implementation cf PLATO but did not attempt to regulate their choice 
of lessons, 

* The community colleges arai Parkland Collage in Champaign; Illinoisi Kennedy- 
King College, Malcolm X College, Wilbtir Wright Collage, and the Chicago Urban 
Skills Center^ all in Chicago, Illinois. 
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'L'hu larqo-ijiUi\ V projuct diHcussud iiuru was uonduutucl in a real-woricl 
j->ltuitiun liar w^ii^jh. iiu prt-codGni: uxi^^hod. This ruport: attompts to corrmiunicato 
rKiiTio nt'. tht' > Xf'.'f U'licu VAi 'Kiinoci (lurirKj thu 1974-75 jihaae of tliG fiuld tust, 
Pra{.:t;.i-(ja I '.now Lf.jd' |C abtairu^d from thu major ^iireaB of tuacher^user oritiiitation j 
losMun d' ^iLqn fjtr u jiofi; i documGnt^it ion oi: the impIemGntation procG£iS| and 
iassun validation v. ill bu dcBcribtKi here. It this record of tho introduction 
of n ntiw .M.iuca ti.onal t w2c_hnc logy which the Conununity College Group feels can 
benfjfit others facao with large scaly implementation of computer^ as sis ted 
i n y t r u ' : 1 1 o n > 

II, TEACHEH^USEH ORIEMTATION 
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AccGptancG of the new technology by i:he faculty of the cooperatir-q 
institutions is essential for the establisiiment of an affectiv^e field test. 
The tochnoloqy Cf-irinot ineireiy l?o introuuced by an external soutrus lju.t must ba 
imported. For this reason, the creation of a human network between CERL and 
the City Colleges of Chicago has been crucial to the implement a w ion of PLATO* 
PLATO has been accGpted in these community colleges as a resulx of liaison 
efforts by CERL personnel and sits coordinators i released--tir4ie for teachers 
to work on PLATO j the offering of PIiATO^user courses ^ and instructional 
sessions with the individual teacher^user at the terminal* 

In the area of biology, PLATO usage increased Bicnif icantly from Fall 1974 
to Spring 1975. Reasons for this increase ware frequent liaison efforts by 
the CERL biology coordinator and interact ion betv/aen current taacher^users 
with other teachers* In order to facilitate the effective imp lamentation 
of PLATO I the coordinator provided guidelines for the instructors which were 
based on past eKparience with PLATO classes. Shown below is a listing of the 
guidelines and some of the problams which have been observed when these guide- 
lines are ignored. 
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Ui i} J. u III i ? 1 1 tci tigm G uijd oi i n tj s 

TiiBtruutor Kliuuld loani how 
to UBu PLATO throuqh Intro- 
diictory ley Bun iiit:rc>duuub" 
or *'heJ.p") . 

2. Instractor alioulcl chooBe 
which lessons to use in 
course on basis of subject 
mat tor , Igbsou clGsign, and 
difficulty lovel using hard 
copy catalog. Considerations 
should bo gi\r©n to adjustment 
of syllabus to acconimodatu the 
Ids sons . 

3, instructor should review 
lessCHis as a student on PLATO. 



4* Instructor should learn 
options available as an 
"instructor" on PLaTo (e.g., 
controlling roster, leaving 
notes to students/ designing 
a curriculurn, looking at stu- 
dent records, 

5* Instructor should s'^hedule 
a time to use PLATO during 
classtime (e.g., one hour per 
week) * 



6. Instructors should accompany 
students to the PLATO center 
and circulate among them to 
answer questions during the 
sessions. 



Sampla imj^luniQntdtj.on Problums 

Instructor got stuck in l-cj^ison dun 
to lack of knowiudga about kf:ybQard 
UBu and coLild not handlo student 
problems durinq IMATO sessions , 

When lessons ware chosen only by 
title^ studonts were given lessons 
which were too difficultj too long^ 
or needejd handouts. If syllabus 
was not adapted for use of PLATO j 
unnecessary repetition and lack of 
time to complete syllabus resulted. 



When tl is step> was ornitted^ instructor 
could not help students when content 
problems arose in lessons (e.g-j at 
questions j setting up experimunts ) ^ 

When unfamiliar with these options, 
instructor could not clear password 
when student forgot it, add new students, 
monitor ajnount of use of PLATO by each 
student . 



When instructor neglected to indicate 
a desire to placed on the schedule, 
his/her ciass was often not able to 
use PLATO due to the high demand for 
the PLATO classroom. If a time was 
scheduled outside of classtime, often 
students did not use PLATO (most 
cormnuter-^ college students have jobs and 
families which limit their free time). 

When instmctors merely sent their 
students to the PLATO classroom, student 
frustration often occurred due to a 
lack of a subject'-matter resource person. 
A PLATO site coordinator is present in 
the classroom to aid with terminal problems, 
but he is not qualified to answer questions 
about biology. 
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.__JjO[:i^^Nm IMPLEMENTAT ION PROCESS 

j±J_^ fej- Qoc u m-rt ^.^ifill ^.roces 5 

L'aiM:i atudy approacYi to clocumentat i.on of PL/VTO usage in this project 
was ^doptQci duu to tha variability betwoon Glasses, Many teacher^usGrs 
roquiruci studQnts to uBe PLATO one hour of classtime per week: all semester, 
while a i*-?w of fcrud PLJVTO to thair students as an optional supplement outside 
of clays. Curtain teaGhQr-users faithfully reviewed lessons prior to student 
use. Thure is evidence that others relied only on the title of the lesson 
to decide which lossons to use. Many teacher^useirs cjirculated among the 
students, while others never observed students using the lessons, 

Includad here are thrive of the spring seniester 1975 case studies chosen 
to illustrate some of the impleiricntation methods , attitudes , variations in 
teacher and student PLATO experience, and problems involved in using PlJ\rO 
in biolcsyy classes at the cominuriity college level (see A^ppendix A) , Tv70 of 
the classes chosen were taught by teachers who had prior PLATO experience , 
while one was taught by a first^time teacher-user.* 

Data contained in these caso studies were obtained front teacher inter- 
views and questionnaires, student questioniiaires and comments i hardware reports, 
and PLATO course records. 

3.2 Sununary of Spring 1975 Case Studies 

Upon examination of all case studies frorn spring semester j it became 
apparent that no one facet of PLATO usage could explain the acceptance or 
non-acceptance of the system. PLATO experience and attitudes of teachers 



* A separate report ^ entitled *'Conmunity College Spring 1975 Usage Report ^" 
containing all the case studies and further dociamentation of usage was also 
compiled. 



and studunts alanq with mothoclB of; implcmontat ion all influencoa rocej.Liun 
of PLATO in the ciriH^yroom. Thuse intarrc lationsh ips have beon oxaminud 
tlirough tuachur inipiamontation sincQ th;L5 factor directly affc^cts the otliGr 
variables . 

Teacher Experionce 

The level of PL.ATO experience of the twenty-two teachers involved 
varied considerably. However, most can be classified into three major 
catogoriosi (1) thosp first-time PLATO users whose training only consisted 
of a brief orientation by the CERL biology coordinator (e.g*, Teacher-User 2), 
(2) those who participated in a one-semester users course for credit, which 
included teaching ol the instructor mode and preparing lesson designs, and 
finally (3) those who have been or are currently involved in authoring 
courseware (e.g,. Teacher- 1 and 3). Fourteen of the twenty-two teachers 
were using PLATO in their classes for the first time. Of these, three had 
taken the PLATO users course. Only eight teachers had used PLATO in their 
classes prior to this semester (henceforth referred to as "experienced"). 
Two had taken the users course and five had authored. 

If one isolates the student attitudinal responses of classes taught by 
Gxperienced teacaers irom the combined responses of all classes, there is a 
significant differance m the nijjnber of positive responses on key attitudinal 
questions. The students of experienced teachers had a more positive attitude 
towards PLATO than those of less experienced teachers, as can be deduced froin 
the statistics below- 

Group I - Students of the teachers who had prior experience using PLATO 

Group II Students from all the PLATO sections (experienced and not 
experienced) 
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I tiUnk PLATO .{A., /'an eUaxLtivn. appnoaak to Q^cluacition,^* 



Vatal # 

St UckJUtb 


if Btucients 
Aqrocdiiq With 
tho Abovo 


'^j AqrcGing 
With tho 
Above 


Probability of 163 
or More (out: of 264) 
Agreeing With thes Above 
(by binomial te,^t) 


Group X ^20 4 


163 


61 .7^;^ 


0.O0O5167 




62 9 


324 


51 .5-^ 



Thus J there is evidence for a siynitinant ditference between responses in 
t hu t; wo r o u pi] > w i t h G r o u j ) I b e in g nicj re po rj i t i va t owar cl s P LATO . 



ITEM 2 



1/5 I tue^e to advUG. a (^n.LQ.nd who tms go^ng to take, thg ^tvnt aaiL.%6Q.p I 
matd iucjc]eyt kc "tafee. PLATO w^c^ttc/H cit cilZ po66lbl(i.'^ 



Total # 
Students 


# Students 
Aqreeing With 
the Above 


% Agx^eeiiig 
With the 
Above 


probability of 159 
or More (out of 264) 
Agreeing With the A_bove 
(by binomial test) 


Group 1 


264 


159 


e50.2% 


0.0019689 


Group II 62 9 


32 2 


51 .2% 



Thus, thcire is evidence for a significant difference between responses 



in the two groups^ with Group I being more positive towards PLATO. 



A dependence on tha niethod ot PLATO incorporation may account for the 



above association. Our teacher questionnaire did not adequately reflect this 



diversity (e.g., 90.5% of tha twenty^one teachers responding said that lessons 



were generally used *'as a schedulad review of material covered in class" and 



90.5% responded that they circulate among students during PLATO sessions). 



In addition^, 80.9% of the teachers responded that they **ralled on thair own 



review of the PLATO lesson prior to student usage." Student comments suggest 



that this was not the case in many instances (e.g,, "Biology material on 
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PLATO did not coincide with claij::" A\d "I dun ' t undarGtand what I am sujjposcd 
to do in tills lesson") , 

Tha dati also hint that tQachorH mora experiencad with PLATO are better 
abi',-' to ustimatc their students' aapcibilitiGs and are mora selective in designing 
a PIATO curriculiim. Fewer lossons wc^r : required by uKperienued teachors (13.5) 
cornparGd to non-^expGrienced Poachers (15,e5); yet Gxperionced teachers re^ 
quired students to use PLATO more frequently (59.5% used it four times per 
month) than the entire p^ool of teacher-'users (5 5.8% used it four times per 
month). The case study of Teacher-User 2 (non-eKperiGnced) illustrates this 
observation. 

General Problems 

Apart from the effact of implementation on studen-t attitude j there were 
occasional problems with the hardware and courseware. Hardware problems were 
beyond the teachers' control ^ but some of the courseware difficulties could 
havQ been anticipated by conscientious review prior to student use. 

Internal problams with some biology lessons were discovered during the 
project (this was the first class use of some of the courseware) * Lesson 
quality was identified by 38.1% of the teachers as the "major drawback to 
using PLATO currently" and 34,8% of the students said **PLATO does not accept 
my answers often enough^ " a problem of inflexible answer judging in most cases. 

Undoubtedly^ problams encountered in lessons contributed .j student 
attitude toward the lessons themselves. Overall coniensus among students 
revealed three lesson classifications^ (1) lessons that were frequently 
indicated as most helpful (Cellular Structure and Function^ Cellular Reproduc- 
tion) , (2) those most often mentioned as least helpful (Evolution and Ecology) j 
and (3) those that divided student opinion (Nature of the Gena^ Energy Trans= 
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i-orniuUioim, arid Uuiiutl^JH) . Qiiu bIiouIU null aisiiuiau that thuBu lossons nccossnrjly 
roproBent Lho best and th(o worat. stuclont opinion t;Qv/virds the lossons Vv?as 
vury ofcun hicjhly clupandciit on the decjrGo of succoss they encQuntored. This 
BuccusK can be inCluGriced by cvarything from lesson design to gubject diffi-^ 
Gulty to prior prajjarcit ion tor the PLATO SGSsioa to tha instructor's availability 
d u r i nq t h a s e s s i o n , 

Tho second major problam designated by teachers (33.3^0 and students 
(31.5*0 was tho malfunctioning of terminals and systoin crashes. Only one 
clasF had a s i'-uii t icant amount of hardware difficulty (2Sl of classes were 
inti^rruptod by hard ware problems), but these problems did not appear to have 
-111 uidvocae tjifoct on student attitude^ 

Tho nuiTiber of students ir a class (20 - 40) often axcceded the nuiTiber 
of functioninq terminals (average was about 21 out of 24), This was identified 
as a problern by almost 50% of the teachers^ but add it tea of tierminals j reduction 
in class sizes, or alternative scheduling was not possible at the time. 

Conclusion 

Pespitc the isolated negative occurrenGes described above j PLATO has 
receivGd an overwhelmingly positivG response in coiPjnunity college biology. 
Of the teachers involved, 80% wish to continue uslag PIATO in their classes 
and an additional 15% are favorably disposed if their course assigriinent 
concurs. As for the students ^ over 50% responding would reconmiend "taKing 
a Pl^TO section if at all possible, " 
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LESSON Dj SSIQ^ STB^TgGIES 
Due to variation of authpr bp^ckg^ound and experience and the evolu- 
tionary nature of the PLATO systerni tr^Q e5<istirig biology juessons have a wide 
range of instructional design* Fc^ur categories of lesson design have been 
identified in the biology lessons ^ ainmiatlon cr model , problein solving j 
tutorialj and inquiry, with tt^B htJlk of tJ^e lesfioris toeing tutorial. Samples 
from the 53 lessons have been chosen -to illustrate each t3^pe. 
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Desig n Saqgl5 £^65 son , 

U Simiala tion or S^ociel ADfl a^id Water Balaric© in Hurrians (ty R, hrmntyj 

University of IlUrioisji Student manipuLatas 
ph^^siologicai conditions (e,g* j alcohol tugestlon, 
cance.^, sweating) obs^rV'es changes in Watex 

baian^e via a stylized model, of the huJ^iari bc?dy . 
(S^e ^ig'urs 1 *) 

Figure U 

Modal of Human^ Body Used to Stmow Changes in %t^r Balaiice^ 

'J 
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Design 



Sample Lesson 



Probiein Solving 



DWA and Protein Synthasis {by P. TencEar and 

Bailliei Univ^ersity of Illinois): Student 
must asseinble a proteiri given three amino acids 
and corresponding in--RNA codeai an understanding 
of nitrogeneous base pairing is required, 
(See Figure 2,) 



Figure 2 * 

Student is aske^ to assemble a protein ciiain. 



Is ■> 1 -auc 1 Tie- -Rspart i c -^'^ i cl- - Tr vptophari 



TFITCTGmCC 
RT flGRCTGG 



GRCUGG 



1 



J c 



RIBO 



1 

RCl: 



leo leuc 1 11^ - -Ms oar^t i c ac i zh - Tryptophan ^ 



lOhat ujou 1 d vou 



lik^ to add? 



Pr-ess HELP if you need help! 

Prass DflTR for rn-RNf=l codes. 

Press LRB when you've got all ths parts! 
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Design SMijjl £^ s s on 

3* Inquiry Comparative Serology (by G, Hyatt j UniVGrBity of 

Illinois, Chicago Circle); This lesson presents 
aomparative serology as an "evidence for evolution" 
through two inquiry experiments where student is 
rDquired to dcduc© aiicestry of animals by examining 
sorological data. 

4* Tutorial Hornional Control of the Meiistrual Cycle (by 

L. Porchj City Collegas of Chicago/ revised by 

Manteuffel and S, Boggsj Universicy of iJ.llnoia) 
Student observes changes iti ovaries j uterus ^ and 
hornione levels during the 28— day cycle via anima- 
tions, discussions > and gr^plis anc3 is questioned 
on concepts throughout* (See rigure 3*) 

Figure 3, 

Animation of Chan^Gs in the Uterus and Ovarias During the 2S-Day Cycle* 




da'.' !iurnl:-er 1 4 

During th^^ LUTERL PHhSE, a hormone from the pituitary 
coTwerts the follicla to &. corpus lut^um. The corpus 
luteurn pro^hc^m a. h^'t-^mone tMViic^b causes the utc'^'ina 1 itiing 
to Heva' C'ti' further, Pr«s5 NCKT to sai this, 

16 
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Differences in student attitude towards the above lesson design types 
did not appear to be sigriif icant , Student conments indie atad a favoritism 
towards lessons with nunierous graphics and freqtient inter action, but these 
characteristics can be present in any of the above types. The aspect of 
lesson design which did influence student attitude was the degree to which 
the lesson was flsKible and responsive to studeiit needs* Many of the lessons 
these conimunity coll age biolog^^ students were using had not been reviewed by 
colleagues J tested with students, or validated to ineasure ef f sctiveness in 
achieving their objectives* This process of "finishing" a lesson takes care 
of the infleKible an sv/er*^ judging problems these students \vere eiKperiencing. 

In response to the need for more "finished" lessons^ teacher-users and 

prograinmers involved in the project held biweekly meetings during Spring 1975 

to discuss lesson dev^lcpment and revisions* The followiiig is a list of what 

the group established as ideal steps in lesson development, 

1. Group identifies gaps in the curriculuiii (first smester and second 

semester introductory courses) and agrees upon topics for new lessons, 

2* Group defines desired lesson design, 

3* Teacher designs and writeo lesson for an agreed-upon topic, 

4, Group discusses lesson desigii* 

5, Teacher revises lessori design. 
6* progranuner codes lesson. 

7. Group meinbers reviaw lesson on PL/'^O* 

8. Progranuner and teacher revise lesson in response to the group's comments* 

9. Teacher uses lesson in trial run vith sr^all group of students, 

10* Prograjnmer and teacher revise lesson in response to student data and 
comments , 

11* Teacher completes documentation of lesion. 
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12. Classas use lessoii and programmer revises it when nGcessary* 

13. Teacher and progr^tunar or project subject-inatter coordinator attempt 
to evaluate lesson* 

A number of the existing blolofy lessons were designed by individaal 
instructors who had 25% released- time during one semester to work on a lesson* 
These lessons were coded and designed in 1973 but wmre not validated and 
tested (steps 7-13) until the 1974*75 field test* Many of the authors 
did not think about usage of their lessons outside their own classes since 
PLATO rv was still in an experimental stage. It became apparent in the 
field test^ however, that these latter steps of "finishing" a lesson w&re 
essential for the lesson to be effeGt.ive. 

The group also established ground rules for the design and coding of 
new lessons I 

U Narrow topic enough so that lesson can he completed in 20 40 
minutes* 

2* Allow for frequent interaction with the student* 

3. Use concise language and avoid sounding te^ct-Iike. 

4. MaJce answer judging flexible and provide HEW to ensure that student 
will be able to progress without undue fxustratiori* 

5> Use graphics to increase student interest and comprehension, 

6. Utilize posttests or review quizzes to ensure student understanding 
of material prior to student completion cf lesson* 

7. Allow student flexibility to review within e lesson as much as 
possible (e,g*j indexing, frequent use of access keys, etc*). 

These guidelines were based on observations cf students during the 

project hy teacher-users , site coordinatorsi and CEBL personnel. The students 

complained when a lesson contained many franies with all writing and little 

or no interaction or graphics. They became frustratea in lessons which did 

not accept answers they knew wars right (a frequent problem in lessons which 
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have not bean tasted and validatied) . Feedback ^as very positive for lessons with 
frequent questioriing, creative graphics, HELP availabla at every quastion, and 
which were short enough that they cDuLd easily be cDmpleted in one class period. 

5. LESSON VALIDATION 

Appraising the af f ectiveness of a PiATO lesson is an essential^ althQugh 
difficult, task. Variation in lesson design and the choice of \^?hich parameters 
to study from the large amount of av^axlable data are just tw of the problems 
which existed here. Data collectioa was done using -area- cornmandSi commands 
which are used to divide the lesson into logical siibunits from vhich suinmary 
data is obtained, PLATO is capable of collecting data for aach interaction 
of a student. However, due to the large-scale nature of this field test, 
data collection had to be limited to -area- sOTunaries, Interpretation of 
this data was complex since detailed knowledge of the coding and design of each 
-area- in a lesson was essential. 

Data available in -area- sionu^aries were divided into four Gategories for 
interpretationi time, interaction, lesson difffiGulty, and anticipation of 
student need. These categories were chosen because the conmunity college 
staff needed to know how long the students were taking to complata a lesson, 
how often the students were interacting with the terminal while using each 
lesson, whether the lesson matched the students* subject matter capabilities 
and needs, and whether the lesson was responsiv^e to probl^s students had in 
grasping the material being presented. These atudant-perforaance data enabled 
us to determine whether the lesson was achieving its objectives and, if not, 
where revisions were needed » 

The lesson on "The Hormonal Control of the Nenstrual Cycle" was examined 
as a sample lesson to illxjstrate such a validation process (see Appendix B) . 

19 
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This lesson is particuj..arly intaresting because it meets the assiamptions of 
the data coilGction procedures; the conununity college biology group was directly 
involved in revising it; and the data are more reliable. Data collected were 
used both in deterniinirig the effectiveness of the lesson and in niakirig minor 
revisions where needed. Teacher and student feedback on the lesson has been 
positive (e.g^, "The lesson was very good* It could be easily understood* 
The answers wer*^ able to be found in the context of the lesson , and help 
within the lesson v as readily available. Also the diagrams were very well 
done*") . 



During the 1974-75 academic year^ a field test of a new systein for 
computer- ass is ted instriiction w^.s conducted in biology classes at three 
community colleges* The implementation of this new system^ PIoATO involved 
a number cf intricate pre cesses since it was being used in established instl=- 
tutions. New courses were not created to accommodate PL^TO, but rather 
teachers attempted to supplement their eKisting courses with PLATO. The 
PLATO sessions, manner of implementation^ and student background could not 
be completely controlled in this real^world situation* As a result^ documen- 
tation of the project was a challenge. 

The processes and problems involved in the large scale iinplementation 
of PLATO in biology education at three corrmunlty colleges have been described 
in this report. The range of lesson typfss used should, however j allow the 
results of this pilot project to be generaliEable to other subject areas. It 
is hoped this record mil benefit others from different fields who are using 
other educational technologies, as well as those involved with using PLATO 
in biology aducation. 



CONCLUSION 
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APPENDIX h 



SAMPLE CASE STUDIES 



Teachar-User 1 



PLATO Experience This instructor began his PLATO eKperience in 1973 when 
~ he had 25% released-time duriiig one seniester to rmviBw 

biology lessons* He has usad PLATO in his classes for 
two semesters and received 25% released-tima to aid in 
lesson development in Spririg 1975* 

Attitude This instructor decided to use PLATO beGauee he was 

"interested in using a new typm of resource that might 
possibly be helpful in aiding students to learn," He 
plans to continue using PLATO since he feels that PLATO 
increases some students' interest in biology and the 
brighter students get more out of PLATO, 

Type of Use Students from his clasaes were required to use PLATO one 

" ~^ hour of classtime about two thirds of the semester. They 

used it as a scheduled review of material covered in class- 
Ha relied on his review of the lesson to match available 
lessons with his needs. During the PLATO sessions he 
circulated among the students to answer questions. 

Problems 1* Problems with terminals (one of the PLATO sessions 

'""""'^ was cancelled due to telephone line problems) 

2, System reliability (two of the PLATO sessions were 
cancelled due to crashes) 



ETS 



This instructor cooperated with ETS both fall and spring 
semesters by administering both the pre- and posttests 
and the student attitude questionnaires. 



Student Data from Taacher-^User 1 

Spjing Samester Class: Biology 102a (second semaster introductory course 

without laboratory) 

PliATO EKperience 86,4% of the students were first-tiine users 

Student Attitude * 68*2% said that the main advantage of PLATO is that you 

obtain a "better understanding of the material • 

13.6% said that the most important advantage of PLATO la 
that you "learn more in the same amount of time," 

9.1% said that "PLATO has no particular advantage in this 
course . " 

* Notes concerning percentages of student attitudes s 

1. Students responded with more than one answer in certain questions* 
2". Data are not included here for viewpoints selected by leas than m 
of the students. 

So Percentages are based on the total number of respondents for the 
entire qutstionnaire* 
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Student Attitude 

(contj 77.3% felt that PLATO is "an effective approach to education. 

50,0% felt that PMTO "gives more individual attention than 
the classroom situation," 

31.8% felt that PLATO "teaches better than other audio- 
visual aids, " 

9.1% felt that PLATO "places the student in a dehumanizing 
situatiori, '* 

72*7% said that they would advise a friend taking the same 
course to "take PLATO section if at all possible," 

13,6% said that they would advise a friend taking the aame 
course to "take PLATO section only if convenient J' 

18,2% said that they would advise a friend taking the same 
course to "fight tooth and nail to get into a PLATO 
section." 

Student Problems Concerning major drawbaGks to using PLATOi 

27,3% said "protlems with the terminals" (crashes j red= 
ligh+^tng, eta. ) . 

18*2% said "using' the keyboard," 

18*2% said "it takes too rnuch time for \^hat 1 get out of it." 

27*3% said "PLATO does not aocept my ansv/ers often enough," 

13,6% said "the lessons are too long," 

Lessonj These lessons were mentioned as the most helpful to students 

in this biology class this semester^ 

54.5% said "Weiosis," 

50.0% said "JMitosis," 

27.3% said "Genetics." 

13,6% said "none^ " 

13,6% said "all." 

9.1% said "Menstrual Cyole," 

These lessons were mentioned as the least helpful to students 
in this biology class this semester i 

50. 0% said "none, " 
9.1% said ", introduction to PLATO." 

22 
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Student Comments 1- "I found this machine smarter than I thought." 

2, "I feel PIATO has been helpful," 
3* "PLATO takes claas tension off student." 

4. ''Student can think over his answer^^when answer is 
correct, it gives the student a feeling of Gonfidence," 

5. "Could have been more effective if I had dealt with it 
more , " 

6. -'Overall answer system should be revised — ^PIATO accepts 
only one answer to a particular problem — it should 
accept variety," 

7. "Would be very helpful if I could find more time to 
use the darn »thing.* All in all A=OK." 

8* "Helps a person understand a lesson more thoroughly 
and enables one to learn it faster." 

Usage Total # Student Users - 29 (22 responded to questionnaire) 

Total # Hours Used * 150,89 

Average # Hours Per Student During Semester " 5,13 
S.D. - 4.56 

Range (hours) ^ 0,61 - 22.11 

% of time terminals were used by more than one student 
at the same time: 

0% said "every time I use PLATO," 

22*7% said "less than three times*" 

68,2% said "never," 

Average # Days Used — 6#38 

Average # Sessions Per student - 8*48 

Average # Functioning Terminals Per Session ^ 21.4 

Percentage of Hardware Problems - 12,5% 

Total # Lessons Used by Class - 11 
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Teacher-User 2 



PLATO_EKpeyij_nc_e 



Attitude 



Type of Use 



Problams 



ETS 



This instructor used PLATO for the first time in class 
during spring semester. 

She deGided to use PLATO in class because she "looked 
o^er the lesson descriptions and thought it was worth 
a try*" She plans to use PLATO in class in the future. 
Concerning changes in student attitude or achievement, 
she states I 

a. PL^TO increases some students' interest in biology, 

b. The brighter students get the most out of PLATO, 

c. "Some students get so involved in the mechanics of 
choosing the right answer in order to continue, 

they lose the thought (only certain poor students and 
some lessons)*" 

Students from this instructor's classes used PLaTO one 
hour of classtime almost every week* They used it as a 
major means of teaching material not covered in class or 
as a scheduled review of material covered in class. The 
instructor relied on her review of the lesson on PLATO 
to match available lesson to her needs* During the PLATO 
sessions, she circulated among the students and monitored 
the students when a terminal was available, 

1, Problems with terminals (keyseti red-lightingj 
maintenance) 

2, System reliability (crashes in the middle of class 
session) 

3, jFindtng enough terminals for students ("students 
always have to double up which results in some 'weak* 
students seldom TOrking independently") 

This instructor had no contact with ETS personnel this 
semester. 



Student ^Data_frQm_Tja£ her-U^ ^ 

Spring Semester Class i Biology 102a (second semester introductory course 

without laboratory) 



PI^TO Experience 
Student Attitude 



57*7% of the students were first-time users* 

6U5% said that the main advantage of PLATO is that you 
obtain "a batter understanding of the material*" 

19,2% said that the most important advantage of PLATO is 
that you "laarn more in the saine TOOunt of time," 

19.2% said that "PLATO has no particular advantage in this 
course* " 
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S tudent Attitude 

Tcont.) " 34.6% felt that PLATO is "an effoctis^e approach to education." 

34.6% felt that PLATO "gives more individual attention than 
the classroom situation,'* 

34.6% fait that PLATO "teaches better than other audio-visual 
aids." 

15,4% felt that PLATO is "nothing but an expensive gimmick*" 

34,5% said that they would advise a friand taking the same 
course to "take PLATO section if at all possible," 

50,0% said that they would advise a friend taking the same 
course to "take PLATO section only if convenient," 

Student Problems Concerning major drawbacks to using PLATO i 

11.5% said "problams with the terminals*" 

15,4% said "using the keyboard," 

26.9% said "finding a terminal for myself*" 

15.4% said "it takes too much time for what I get out of it," 

46,2% said "PLATO does not acaept my answers often enough," 

23.1% said "the lessons are too hard*" 

15,4% said "the lessons are too long." 

Lessons These lessens ;'rere mentioned as the tnost helpful to students 

^ in this biology class this semesteri 

30,8% said "Hormonal Control of the Menstrual Cycle." 
26.9% said "Mitosis," 
19*2% said "Meiosis*" 
11,5% said "all*" 
11,5% said "Genetics*" 

7.7% said "Gene Mapping." 

7,7% said "Ecology*" 

These lessons were mentioned as the least helpful to students 
in this biology class this SCTiester: 

23*1% said "none*" 

11,5% said "Population Dynamics," 

7,7% said "Mitosis," 

7,7% said "Meiosis." 

7.7% said "most." 
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Student Commants 1 . "Would be fine for biology but 3 feel it was used too 
' ~ tixLensivaly in this course, Onca a month would be 

enough instead of once a weeic^'* 

2. "I enjoyed PlATO. It is a wcnderful teaching de\rice," 

3. "Some (lessons) too dragged out," 

4. "PLATO is a good machine but pressing the button \^heri 
a mistake occurs gets to be time consuming," 



*Fun and educational. 



5, "I learned a great deal from PIATO and I hope it will 
be used more often in other cLasses,*' 

7, "Not enough terminals for the work assigned— too hard 
to catch up; lesson too wordy > not enough descriptive 
pictures and exainples," 

8, "I enjoyed TOrking on PIATO. I looked forward to usirig 
it. At times it was difficult, but after I found my 
mistakes, I enjoyed it. It helpad me very much better 
(sic) than class." 

9, "PLATO is too particular for ansv/ers given* It can 
lead to much confusion." 

10, "If the answer isn-t kno\mj you san*t skip over to 
continue the lesson." 

1 1 , "Too many students and not exiQugh ttitie to finish the 
work , " 

Usage Total # Student Users ^ 30 (26 responded to quest lonm ire) 

Total # Hours Used ^ 239.21 

Average # Hours Per Student During Samester =7.91 
S.D* ^ 6*01 

Range (hours) - 1.05 26.68 

% of time terminals were usad by ^re than one stiidant 
at the ^aroe timei 

7.7% said "every time I use PMTO. " 

73.1% said "less than three tiines*" 

0.0% said "never" 

Average # Days Used » 8,83 

Average # Sessioni Per Student - 1U74 

(Data on systras problOTS were not av^allable for this class*) 
Total # of Lessons Used by Class = 21 
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PLATO Experience 



This instructor has used PLATO in his classes during Fall 
1974 and Spring 1975 semesters. He took a "PLATO Users 
Course" during 1973 and designed a lesson whjn>^- is cur- 
rently being used by students. During spring semester , 
he had 25% released'-time to aid in lesson development. 



Attitude 



He stated that he d ided to use PLATO in his class 
"for student help and review of material > to replace 
laboratory workj and as an A or B objectiva in mastery 
learning." He does plan to continue using PLATO in 
subsequent semesters and feels that PLATO increases 
some students ' interest in biology and the brighter 
students get the most out of PLATO. 



Type of Use 



Students from this class were required to use PLATO 
during about one third of the s^aester and could also 
use it optionally for an A or B grade on certain mastery 
learning modules* They used it as a scheduled review of 
material covarad in class or in certain instances as a 
major means of teaching material not covered in class* 
He circulated among the students during the required 
PLATO sessions V To match available laasons with his 
needs j he relied on his review of the PLATO lesson prior 
to student use* 



Problems 



1 * Not enough terminals for each student to work alone 
2. Scheduling ("very little time for indepandent study") 



ITS 



This instructor cooperated with ITS in the fall semester 
but had no contact with ITS personnel during the spring 
semester. He agreed to work with ITS in Fall 1975. 



Student Data from Taacher=UEe^ 3 

Spring Semester Classi Biology 112 (second semester of introductory course 

with laboratory) 



PLATO Experience 
Student Attitude 



63.6% of students were first-^time users. 

72*7% said that the main advantage of PLATO is that you 
obtain a "better understanding of the material * " 



77.3% felt that PLATO is "an effective approach to education." 

36*4% felt that PLATO "gives mora Individual attention than 
the clasiroom situation," 

40.9% felt that PM.TO "teachee better than other audio- 
visual aids*" 
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Stuciont Attitudij 

(coiit.) SIK ! :£:aid that they would advise a tricnd taking the 

fiOJitG coursG to ''take the PLATO section if at all 
peiSBibln, " 

40. n?, uaid that r.\ioy wouid advise a friond taking tha 

Fame course "take PLATO section onjy if convenient." 

r.tutiunt Problems Concerning major drawbacks to using PLATO: 

40-915 said "problems with the terminals'* (crashes, red^ 
lighting j etc . ) . 

13.6% said "using the keyboard." 

18.2% said "finding a terminal for myself." 

13-6'o said "it takes too much time for what I get out of it." 

45.4"i said "PLATO does not accept my answers often enough." 

Lessons These lessons were mentioned as the most helpful to students 

~ " in this biology class this semesters 

50.0% said "Mitosis." 

45.4% said "Protein Synthesis*" 

27.3% said "Meiosis," 

22.7% said "Genetics." 

22.7% said "Hormonal Control of the Menstrual Cycle." 

These lessons were mentioned as the least helpful to students 
in this biology class this semester i 

18.2% said "Fruit Fly Experiments." 
13.6% said "Ecolcgy." 
13.6% said "Protein Synthesis." 
13.6% said "none." 

Student Cormnents 1 . "Some authors could program the lesson more clearly" 

more varieties of answers should be acceptable — ■ 
generally I like it." 

2. "PLATO does not accept correct answer." 

3* "Great system, should be developed to include more 
classes. " 

4. "PLATO should accept more than one answer*" 

5. "Need more terminal time (ECS) so more than two or 
three different lessons could be used simultaneously." 
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ITioTiL ) '*Hoiiit* of tjH l!)M:u)ni; arn hard to muU nrM t:aru 1-= T d LH 

nut Cuul IIVILV or [J\HOmVinV£ koyM hulp(Hl--in luoi^t 
uiiButi, Ktuciunt liad to have knowlodcjo of LIui ma to r i^i 1 
that way nut always pousibit? , " 

. 7, "I'lxtrumuly hoiptul . . . but varioty oi. anywarB not |>ro= 
tjramjned irito losyon , " 

u "PJ^TO is still in its infancy with maturiny should 
buGome a useful AU)! I axpGriencod the fecliiKj that 
I was disagreeinq with Colossus^" 

y» "Lessons with diaqranifs were really helpful." 

10. "T liop.^' IM^A'rn i s ::rn^: jnnal].y revampud so inorii peojO u 
can use it---this is of great value." 

1 ] . "HeljJ and assistance to my classwork-"yivos me moru 
confidence* " 

12. "Helpful J clGarcut direct method of learning for 

pjeople new to terminal j minor discrepancies in pro^ 
grams and coding errors can be confusing and turn 
them off — could be resolved by more thorough program 
testing , " 

Usage Total # Student Users = 36 (22 responded to questionnaire) 

Total # Hours Used ^ 248.38 

Average # Hours Per Student During Semester - 6.84 
S.D. ^ 4.45 

Range (hours) ^ i ,21 - 24*95 

% of time terminals were used by more than one student 
at the same time : 

0.0% said "every time 1 use PLATO." 
59,1% said "less than three times. 
22.7% said "never." 

Average # Days Used ^ 7.56 

Average # Sessions Per Student ^ 11.47 

(Data on systems problens were not available for this class.) 
Total # Lessons Used by Class " 19 
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APi,M':Nurx w 



1. LosBoni "HDrmonai Control ot thu Htmatrixal Cyclo" 

Author: Purch 

Departinunt ot Liolaqy 
Ke n n od y = K i ng Co lie g e 
Chicago , Illinois 

Roviscd by M. MantGnfful and Boggs 
('inUj ^- Gortimunity College Biology 

3. Objactivo: '?o scudy the hiiman female reproductive system and hormonal 

chaitgcs dut:'ing the twenty-height day cyclG. 

4. Du^cription; 

Area Design 

1 A. Anatomical Features i eight arrows j OK first try 

applie^s , HELP sometimes available ? narrative style 
with questions interspersed ^ animation , 

2 B. Changes in the Ovaries and Uterus : eight a: rows ^ OK 

first try applies, DATA to see animation again, anima^ 
tion with follow-up questions* 

3 C, Hormonal Changes : twelve arrows, OK first try applies, 

LAB to see chart again, contains chart and questions 
with narrative responses to student, 

4 D. Fertilization and Implantation : four arrows, OK first 

tr}^ applies, contains animation of fertilization with 
questions following * 

5 E* Review Questions : ten questions, minimum HELP available, 

student presses LAB to obtain instructions* 

5. Average student time required for completion i 60 minutes 

6p Grade level and subject areai Community College Introductory Biology 
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Data for ''Hormonal Control of Uiic Menstrual Cyjl*." 



'L'irne 



Quastioru How long did the students need to complete the lesnoni 
Mp.-i^nirei Record trie time for fix^st completion of an area. 



area — 1 (instructional) 



"^^^^"^----^^ Measure 
^Course 


Number 

of 
s +^ 1 1 i 1 f \ 11 1= 

SUUlUMIus 


Mean Time 
per Use 




Cump-1 etion 
Time Range 
f Tui nil t PS ^ 


K=- 1 1 2- i 


10 


21 .73 


13.54 


7,^7 = 49.4 


1 12-^6 


16 


15,89 


9,49 


5.0 - 35.3 




24 


17,49 


9. OB 


4.5 - 42.2 


112-18 


7 


7.30 


2.54 


4,3 - 11*5 


1 i 2- 1 9 


17 


8.36 


3,50 


4,9 » 18.7 


W- 102-20 


18 


10,68 


^.51 


4,2 - 18^0 


W=1 12-20 


18 


5.92 


1 .27 


4,2 - 8.9 


Grand Values 


1 1 0 

area - 2 (: 


12,58 
Lnstructional ) 


8,74 




K- 11 2- 1 


6 


31 ,60 


18,96 


15,1 - 58,2 


K-1 12=6 


18 


24,09 


16.33 


5.6 - 61.7 


W-102-16 


18 


19,69 


9.75 


10.0 - 38,3 


W- 11 2- 1 8 


15 


10.42 


6.20 


4,5 - 23.5 


W-1 12-19 


16 


10,59 


4,17 


4.3 - 19,6 


W- 102-2 0 


17 


12,32 


3.72 


6.3 - 20,3 


W-1 12-20 


17 


10.64 


2.82 


6 .i - 15.4 


Grand Value d 


107 

area — 3 (] 


15,83 
Lnstructional ) 


11,34 




K-112-6 


19 


27,24 


17,71 


9,6 - 73,1 


W-102-16 


7 


30.^9 


19.92 


13.4 - 65.6 


W-112-18 


14 


20*43 


18,44 


8.0 - 72,5 


W- 1 1 2- 1 9 


16 


10.25 


3,78 


1.3 - 15.7 


W- 102-20 


15 


15.97 


5,87 


5,0 - 29,1 


.W- 11 2-20 _ . . 


18 


12.08 


5.45 


4.4 - 25,4 


Grand Values 


89 


18.39 


14,32 





*course cod© ^ first letter 



three nmibars 



indicates collage * indicates course - indicates teacher user 



one nimber 
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area 4 ( MiBtructionaX) 



Courtifci ''/^^^'^^--^ 


Nuiubu r 

of 

HtudentB 


Moan 'r irnc 
(minutos) 


S .D. 


I AjinjJi u u ion 
Tirau Range 
XminLites) 


11 2^1 


4 


21.93 


1 1 . 86 


12.0 - 39,0 


K-1 \ 2-^ 


IB 


8.4B 


3,54 


4,3 - 19,1 


1 OJ- 1 6 


B 


12.63 


6.51 


4.7 - 23,9 


1 1 2- 1 ^1 


12 


6.44 


3.87 


4,i] - 18,3 


W-1 12-19 


14 


5.71 


3,28 


1.7 16.3 


W-1 02^20 


16 


8.57 


5,58 


4.5 27,9 


W-1J 2^2^ _ , ^ , 








-3 .-1 -vii^- 


Grand ^aluf;:.^ 


90 
area ° 


8. 00 

- 5 ( qu i E ) 


5,80 




K-^1 1 2--1 


3 


8,13 


2,48 


5.3 - 9,9 


K-1 12^6 


15 


7,42 


3.03 


2,5 - 13,9 


W-1 02-10 


6 


5.15 


3, 33 


1,7^- 9,4 


1 1 2^ 1 8 


12 


3.68 


1 .59 


1.6 - 5,8 


11 2- 19 


16 


3.93 


2.38 


1,7 - 10,3 


W-1 02-^20 


20 


6.48 


3.56 


2.0 - 15.5 


fejj^;^0,^^, 




_3J_9_ 




2.0 - 7.1 


Grand Values 


92 


5,21 


3,00 





Intarpretation : Students con.plated this lesson in about 60 minutes (the sum 
of average completion time for each area: 12.58 + 15,83 + 
18.39 + 8.00 + 5,21 ^ 59,91 minutes). The rangn for completion 
time was high but is acceptable in light of the flexibility 
allowed for the student within each area and the variable 
emphc^sis teachers placed on the different sections. 
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Intruraq" i on 

Quo&tJon* What i.s the dugreo of studant interaction in the lesson? 

Moo sure: Record the mean number of interactions per minute. The 
number of interactions equals, the sum of the number of 
answarsi plus the number of satisfied and uns:itisfisd branch- 
key renuests* 





(instructional) 




- Measure 


Mean # 
Interactions 
per Minuiie 


S.D. 




0.77 


0.39 


11 2-6 


1 .20 


^0^5S_ 


W-102-16 


1.23 


0*76 


W^l 12^18 


2.03 


0.72 


12-19 


1 .76 


0.63 


W"1 02-2 0 


1 . 38 


0.57 


W--1 12-20 


.__ _ 1.86 


QJ2_ 


Grand Values 


1 .44 


0.68 


ar^ea - 2 


(instructional) 




K-^1 12-6 


1.24 


0 . 39 


T^; -102-16 


1 , 16 


0.47 


W-1 12-18 


1 .62 


D.63 


W- 1 1 2- 1 9 


1 .74 


0.61 


W-1 02-20 


1 .55 


0.72 


W-1 12-20 


2.12 


0.7O 


Grand Values 


1 .55 


0*70 


area ^ 3 


(instructional) 




K-1 12=1 


2.37 


2.45 


K- 112-6 


1.41 


0.61 


W-^l 02-16 


1*31 


0 *_72_ 


W-112-18 


1 .38 


0.56 


W-=1 12-19 


1.56 


0.57 


W-1 02-20 


1 .52 


0.63 








Grand Values 


1.66 


0*95 
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arua 4 (instructional) 



*^-=-^_.^ M G a s u r 0 
Course 


Mean If 
Intorautions 
per Minute 


S . D . 


1 1 2- 1 


0.43 


C . 1 9 


.<--i 1 2-6 


0.99 


0.31 


W- 102-- 16 


0.85 


0.31 


W-1 12-18 


0.90 


0.20 


112-19 


1 .27 


1 .27 




0.9B 


0.46 




_ 1_*^4_^. -J 


_0_«.3_7.. 


G rand Values 

area 


1 .05 
- 5 (quiz) 


0.62 


K- 1 1 2- 1 


1 .20 


0.44 


12-6 


1 .88 


0.64 


10 2-16 


2.73 


1 .30 


W- 11 2- IB 


3.03 


0.90 


W- 1 1 2- 1 9 


2.77 


0.94 


102-20 


2.15 


0.86 


12-20 


2.74 


_ .0 . 6 5 


t3rand Values 


2.46 


0.92 



Intet^pretation : From the above data It can be inferred that the lesson is 
consistently inter'^ctive . In each area students averaged 
over one interaction per minute. This lesson conforms with 
the hypothesis that quiz--type areas demand interaction (in 
this case 2.46 per minute) more frequently than instructional 
areas (here, 1.05 - 1,66 per minute). The standard deviations 
imply that these averages are relatively reliable. 
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Lesson Difflgulty 

Quostioiu How diffiault is this lesson for the student? 

Measures: Lesson difficulty has been measured by the. nambGr of correct 
judgments rocGivGd by the student on the first try at a 
question compared to the total numbtir of responses. 



arGa ^ 1 (instructional) 



Measure 
Co u rs. e . ^T^iy^—^.- 


Mean # Correct 
an 1st Try 
j:3er Itern 




Mean # 
Responses 
j3ar Item 


S.D, 


K» 11 2-- 1 . _ _ __ 


0-81 


Q_, 1_6 _ 


1.25 


0.15 


112-6 


0.71 


0.19 


1 .40 


0 - 4 1 


102^ 16 


0.72 _ _ _ 


0.19 


1 . 35 


0.28 


W-1 12"- 18 


0,70 


0.17 


1.23 


0.31 


1 1 2- 1 9 


0.77 


0,12 


1,25 


0,23 


W-102-20 


0.77 


0.16. 


1 .25 


0,27 








_ 1.15 




Grand Values 


0.77 






0.17 


1 .28 


0.28 




area = 2 


(in 


structional) 


_ 




K^l 1 2-6 


0,58 


0.19 


1 . 44 


0 , 29 


W-102-16 


0.57 


0.26 


1 . 24 


0.28 


W- 11 2- 1 8 


0.75 


0,18 


1.18 J 


0,42 


W" 1 1 2-= 1 9 


0.64 


0.13 


1,17 


0.33 


TAT— 1 n 9 — "5 n 
W 1 - ^ u 


0.61 


0,18 


1 , 51 


0, 55 


MnlJL2-2 0__ 


0.6S 




. .1.25 


^-24_ 


Grand Values 


0.63 






0,19 


1 .30 


0.37 




area ^ 3 


(instructional) 






K-- 11 2=1 


0,66 






0.01 


1 ,52 


0.21 


K- 11 2-6 


0*47 


0,16 


1 ,53 


0.33 


W-102-16 


0,45 


0.12 


1 ,40 


0.28 


W- 11 2- 18 


0,70 


0.12 


1 ,20 


0.11 


1 1 2- 1 9 


0,62 


0.23 


1 ,19 


0,38 


W-102-20 


0,61 


0.20 


1 ,61 


0.41 








1.37 


- _Q-30 


Grand Values 


0.58 


0.19 


1 ,39 


0*35 



ERIC 
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area - 4 (instructional) 



'— Measure 
course — — , 


on 1at Try 
. per Item 


S.D. 


Responses 
per Item _ 


S.D. 


K-112-1 


0.54 . 


0.22 _ 


1.69 


0.38 




0,51 


0.23 


1.87 


0.51 


_W-102-16 


0.58 . 


0.18 


1.57 


_ 0.31 


W-112=18 


0.75 


0.18 


1.33 


0.46 


W-112-19 


0.61 


0.29 


1 .24 


0.46 


W-102-20 


0,63 


0.33 


1 .81 


^ 1.21 


WnJ J2r;M_ ,^^ , . 










firand Values 


0.62 

ar'ea = 5 


0.25 


1 .59 


0.68 




0.78 


0.00 


0,09 


0.11 


K-112-6 


0.65 


0.17 


0.92 


o.oa 


102- 16 


0.84 


0.17 


0,97 


0.08 


W-1 12-18 


1 0,76 


0.20 


0.95 


0.07 


W-112-19 


0,78 


0.27 


0.92 


0.13 


W-102-20 


0,74 


0.23 


0.92 


0.10 


MrJJir2JL_ 










Grand Values 


0.75 


0.21 


0,93 


C .09 



Interpretation: These measures indicate that a wide range of difiiicultias 

exist among the areas in the lesson. Throughout this lesson, 
25 ^ 42% of the studants received a wrong answer on the first 
try; yet, they averaged only 1,59 (see area 4) responses 
before they proceeded in tho lesson* This result implies 
that the lesson was challenging, in that many students did 
not get the answer immediately i however^ frustration was 
avoided because usually a single additional response allowed 
them to continue. Area 3 appeared to elicit an initial 
response from the most students (only 58% were correct on 
the first try) . However, fewer subsequent attempts (average 
of U39 responses per item) were required before the answer 
was judged correct. Contrast this result to area 4 where 
1,59 responses per item ware required ^ 

It might be deduced from the quig area data that the instruc- 
tional program successfully accomplished the objectives since 
75% of the students completing this area answered the qui^ 
questions correctly on the first try* This number of first^ 
try successes was second only to area 1 where 77% of the 
students were correct on the first try. 
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Anticipation of Student Ne eds 

Quostion: How satisfied are the students when they use this lesson? 

When they have a problam^ is the lesson i:'esponsive to their 
needs? 

Measures: The number of unanticipated rasponses the average student makes 
and the number of requests for branching that go unsatisfied 
give an indication of compatibility of the lesson with the 
student *s needs* 

area ^ 1 (instructional) 



Co LIT s «^ _ S~~^rr-~~^ 


Mean # 
Unanticipated 
- Reaponsas 


S.D. 


Mean # 
Unsatisfied 


S.D. 


K- 112-1 _ _ 


3.00 




_ . . .0.90 


1 .2.02 


K- 112-6 


4.44 _ 


4. OS 


1 . U u 


n in 


W-1J2-16 


4.79 _ 




3. ay . 




W-n2-18 


3.43 


3.21 _ 


.0.. 1 4 ^ 


U * JO 


W- 112-19 


2.94 


, 1.92 _ 


. .0.53 , 


1.18 


W- 102-20 


3.17 


2.66 


D.61 


2.12 


W-1 12-20 




1 R /I 
1 * 




n in 


Grand Values 


3.39 
area = 2 (in; 


3.22 
itructional 


1 .29 

) 


4.43 


K-1 12-6 


8.61 








W-102-16 


6,06 ._ ^ 


C 1 Q 

6.19 . 


1 Q 
. 1 * _ 


"4 in 


W- 1 1 2- 1 8 


J * U / 






4 1 ^ 
^ . 1 J 


W-1 12-19 


4.56 


4.44 


1 . OS 


^ . Do 


" ' 'rii 1 


6 24 


5.65 


0.94 


2.16 




5_.2S 


3.42_ 


3*06 




Grand Values 


5.77 
area = 3 (in; 


5.56 
structional 


2.71 


5.07 


K-112-1 


10.50 


6.36 


2,00^. 


1.41 


K- 11 2-6 


8.16 


5.34 


1.32 


2.65 


W-1 02-1 6 


6.57 


3.9S 


0.43 


1.13 


W-1 12-18 


2.64 


1.60 


0.71 


1.90 


W-n2-19 


3.13 


2.47 


0.06 


0.25 


W-1 02-20 


6.13 


3.78^ ^ 


0.13 


0.35 


g-JU-ia 


~ 








Grand Values 


5.28 


4.26 


0.80 


2.29 
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araa - 4 (instructional) 



M o a s u r tj 
Co xirse ''^'"^--—^ 


Mejan # 
Unant ic ipated 
Responses 


S.D. 


MGan # 
Unsatisf itid 
Branches 






2.25 


1 .26 


0.25 


0. 50 




2 .44 


2.01 


0.22 


0.73 


W- 1 02-- 1 6 


2 . 1 J 


1 .25 


0.13 


0. 35 


W-1 12-18 


0.83 


1 . 70 


0.00 


0. 00 


W-1 12-19 


0 . Bb 


1 .83 


2.00 


6. 42 


W- 1 02-2 0 


2 , 94 


4.48 


0.19 


0. 54 


"^rXXA-^., ,. 
G r and Va i u e s 


. . J._..5.0. 




0. 06 




1 .84 

3. r © a ^ 5 


2.53 
(quiz ) 


0 .42 


2. 58 


11 2-1 


1 . 00 


1 . 00 


0.00 


0. 00 


K-1 12-6 


3.60 


2.47 


0.20 


0. 77 


102- 16 


1.83 


2 . 32 


0 .50 


1 ^ 2d 


W^l 12^-18 


2.33 


2.39 


0.08 


0.29 


W- 112-1 9 


2.75 


6.93 


0.06 


0. 25 


W-1O2-20 


2.00 


3.81 


0.55 


1 . 32 


Mr.LL2r2JI.^^. , 










Grand Values 


2.60 


3.80 


0*24 


0,80 



Interpretation,' when "mean number of unanticipated responses" is divided 

by the total number of questions in the areaj the fQllowing 
values are obtained i 



3.39 _ 
area 1 — q - ^ * 42 



area 2 ~~ ^ ^ " • /2 



5.28 

area 3 — - ,44 



area 4 — j-- « .46 



area 5 -^q" " 
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This mGasuro indlcahoy that the quiz aroa (5) was thts one 
in which stiidr'-its wero the least frustrated (only one in 
four responyus v?erc unanticipated) , while area 2 revGaled 
that almost throa out of every four rc^sponses a studGnt 
receivod in this area were judgGd -'no'^ indicating relative 
frustration. Area 2 had the highest (2,71) average number 
of unsatisfied branch requests. Even though this was 
higher than desired, the overall average for the ontire 
lesson was less than one. 
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